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Figure 1.1: 1950 Land use in the Clinton watershed
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Figure 1.2: 1990 Land use in the Clinton watershed ' “ 0 Active Agriculture
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Figure 1.3:

2000 Land use in the Clinton watershed

P | =
s "". Berlin Twp ~ I®
a Vel e N
Almont Twp " o L]
ST.CUAIR.COUNTY:
- LABFERCOUNZ COUNTY = e
; v - MACOMB CC -
TR - - * 2
e e = : A
(! 4 5 i ,E‘f_' i jl . " *i Er'i' i
. Z "f'— orp . :%1 I-;‘*' S - “ T S
+ S e AT S ; iy & ™ _ {4164300
F ¢ a * ] S Bruce'Tw ; AT, T ™
h v ;‘ e 50 oy .1 - ’ A
Nl o v Y Addi s g9 o L J . W= Fgﬂil_:h ond Twp
> LR o A ey o/ k1 D iy T PR e
ﬂ*‘ oo .'1"“ [ “: ‘,: ) -"-% o\~ ._’v_ t * ‘“" # . = T";# .
o sif> LT AN > -",} 2] [4161580} " Rome : > - : e
(= A Y : 7 L= ]
:_:’\ﬁ' ..1 = b Oa -lp = ) - - L . ‘*“ r - s
a R datha - o vy 4 | ‘ 3 ‘ e n 1
o ol " g AL A7 d | m 'ﬁ' 1
3 : R RN e A o At ; *4
‘ \ ) 4 = ' 114161500 . > ok T N\ L, 4
Rl ¥ X N £\ PR ins LT Ay Lénox Typ
Bgfhﬂ(; [ ﬁ L bt [‘I\ —\l - . f) ‘,‘111 A kﬂ.x - R * ﬁ s - ".:. 1 '- "! ‘ - o
s, RS R F e WADR RS s TR T > S i
‘Inde L Tiade N @ i SACEECRER LGS 1 - ‘ LAy 4
- J R L :‘. g '15‘- o' A & L ol ,(;A‘SF . - v‘LA\\.p 1 : 7 L]
o ton ™" G, - 3 ! 4 ”L!.-L 1 = 2 Y {#
= I | 4100800 P B 4% W4161800] - ) A
y L » o Tadge tvs AN A 141648007 T 7
” L4 9 ;‘ 7 r-—m,‘. 3 B »J v ) b " y S 5 - p
—--= T oo o "M‘{ -, Ny / K se‘fieT
& S o - L : TR 4161540000 A | A ay - L EELT
- a .‘ — . y i 3 . 8 == — I u - T‘F e | Y .
B e L QA Gum i 14161100 S e el L Pl \acomb Tw
= “* {4160000] ", |-i 5 ~Rochester Hils 2 o e ".. 41645001
& wp ’ D R - : = L & . : d
FA R -y E 4161000 ¢ it ; i I \ = =3
- \$ L] ! ; Al A 4 T3 W
: < \ o N - p 4Bs = 7
K I 1 7Y 0N [ g ! -
~ N =t y N - .
= . T L 2 ‘.
7 :l " & . ?‘:‘ -ﬁ b
e K = .14163400 i 4165500
! ban 5
: a 4164000 @hinton 5
_" - 14 —_ - . Q
Troy . SteflingHalghts  { vy
4 = ‘J "l :--V 1 ‘ :
( \ ‘ n . > r -
B s 4162900227 [ e
o - il Fraser
W lawson : ] ‘
v q b | » - " lI
- n -l l .‘: pya . Y A
: RoyaIQik . - F 1
Berkley " ,'. ¥ { 1 A
Clinton ~SHuntihgton ods | EGIA
T T Watershed onk P leasaht Ridge wafrén
| l & - Fer ali el Park
| \KLAND,COUNTY, 4':vlACQMBJJOUNTlY

WAYNE COUNTY

LEGEND

Active Agriculture
Commercial and Office
Cultural, Outdoor Recreation, and Cemetery
Extractive and Barren
Grassland, and Shrub
Industrial
Institutional

- Multiple-family Residential
Single-family Residential

- Transportation, Communication, and Utility
Under Development

- Water

- Woodland and Wetland
No Data

I USGS Stations

Source: Basemap files obtained from the
Michigan Geographical Framework Website,
File for land use/cover were obtained

from SEMCOG*

*SEMCOG does not provide data for Lapeer
County

Software: ArcGIS 8.3

State Plane NAD 83 Michigan South
August 2003

8 Miles
] |

TO
Tw
2l

12 Kilometers
1

cCr

Environmental Consulting & Technology, Inc.




LEGEND

USGS Stations
STLCLAIRICOUNTYA
— Streams & Rivers

State Roadways

Source: Basemap files obtained from the
Michigan Geographical Framework Website,
File for USGS stations obtained from MDEQ

Software: ArcGIS 8.3

State Plane NAD 83 Michigan South

August 2003

4 8 Miles
N I TN N NS N N M

? § Q 1|2 Kilometers

WISDECENY Environmental Consulting & Technology, Inc.




Figure 2.2: Percent change in peak stream flow
over last forty years in the Clinton River watershed
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Figure 2.3: Percent change in mean annual flow . LEGEND
over last forty years in the Clinton River watershed ~ Aimdnt Twp
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Figure 2.7: Percent change in population from 1900 to 2000
in the Clinton River watershed
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Figure 2.8: Population density by census tract
in the Clinton watershed
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Figure 2.9: Population change (2000 - 2030)
for the Clinton River watershed
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Figure 2.10: Projected future Job Change (2000 - 2030)
for the Clinton River watershed
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Figure 3-1: Potential Pilot Sites
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MIDDLE BRANCH OF CLINTON RIVER REACHE 17-19
DESCRIPTION: NARROW, DEEP RIVER,
DISCONNECTED FROM FLOODPLAIN

RIVERTYPE: "G"

STABILITY: SLIGHTLY UNSTABLE (DEGRADING)
OTHER NOTES: HEAVY BRUSH IS MOST ENABLING
SOME STABILITY, ALTHOUGH SEVERE EROSION
WOULD BE PREDICTED IF BRUSH WERE REMOVED

MIDDLE BRANCH OF CLINTON RIVER REACHE 24-28
DESCRIPTION: NARROW, DEEP RIVER, CONNECTION
TO FLOODPLAIN VARIES

RIVER TYPE: TYPICALLY "E"

STABILITY: UNSTABLE (DEGRADING WITH SOME
AGGRADING IN SPOTS)

OTHER NOTES: MEANDERS THROUGH DENSE
RESIDENTIAL, WITH MANY SECTIONS OF RIVER BEING
AFFECTED BY AD-HOC EROSION CONTROL
TECHNIQUES AND HARDENING OF THE BANKS

MIDDLE BRANCH OF CLINTON RIVER
REACHE 29-30

DESCRIPTION: MEANDERING RIVER
WITH MEDIUM WIDTH AND DEPTH.
STRONG CONNECTION TO FLOODPLAIN
RIVERTYPE: "C"

STABILITY: STABLE (VERY SLIGHT
DEPOSITION)

OTHER NOTES: HEALTHY RIVER
SYSTEM WITH WELL SPACE RIFFLES &
POOLS WITH A HIGH SINUOSITY AND
WELL CONNECTED TO THE
FLOODPLAIN

LEGEND

MOUND ROAD

"C" STREAM TYPE
"E" STREAM TYPE
"F" STREAM TYPE
"G" STREAM TYPE

PLANK ROAD

HAYE

HERR ROAD

26 MILE ROAD b <A -w
- O

e

&
7@
“4

SCHOE!

WELL ROAD #

MIDDLE BRANCH OF CLINTON RIVER REACHE 15-16
DESCRIPTION: WIDE, SHALLOW RIVER,
DISCONNECTED FROM FLOODPLAIN

RIVER TYPE: "F"AND "C"

STABILITY: VERY UNSTABLE (DEGRADING)

OTHER NOTES: SIGNIFICANT EROSION AND FALLEN
TREES IS PRESENT IN THIS SECTION OF THE RIVER

MIDDLE BRANCH OF CLINTON RIVER REACH 23 MIDDLE BRANCH OF CLINTON RIVER REACHE 20-22
DESCRIPTION: MEDIUM WIDTH AND DEPTH, DESCRIPTION: WIDE, SHALLOW RIVER, CONNECTED
SOMEWHAT CONNECTED TO FLOODPLAIN TO FLOODPLAIN

RIVER TYPE: "F", BUT ALSO RESEMBLES "E" TRAITS RIVER TYPE: "E", BUT UNCHARACTERISTICALLY WIDE
STABILITY: STABLE STABILITY: SLIGHTLY UNSTABLE (AGGRADATION)

OTHER NOTES: SMALL CROSS SECTIONAL AREA
COMPARED TO THE REST OF THE RIVER, GIVEN THE
SIZE OF THE DRAINAGE AREA

MIDDLE BRANCH OF CLINTON RIVER REACHES 1-15

DESCRIPTION: WIDE, SHALLOW RIVER,
DISCONNECTED FROM FLOODPLAIN

RIVER TYPE: TYPICALLY "F"

STABILITY: FAIRLY STABLE, ALTHOUGH AGGRADATION
OF UPSTREAM EROSION IS EVIDENT

OTHER NOTES: NUMEROUS LOG JAMS FROM
UPSTREAM FALLEN TREES THROUGHOUT THIS
SHALLOW SECTION OF RIVER

MIDDLE BRANCH OF CLINTON RIVER SUMMARY

THE GEOMORPHOLOGY PILOT STUDY CONSISTED OF THE MIDDLE BRANCH OF THE
CLINTON RIVER WITH AN UPSTREAM BOUNDARY OF CHESTNUT LAKE AND A
DOWNSTREAM BOUNDARY OF ROMEO PLANK ROAD. THIS MAIN CHANNEL IS
APPROXIMATELY 8 MILES IN LENGTH AND HAS BEEN DIVIDED INTO THIRTY REACHES.
THE RIVER MEANDERS THROUGH LANDTYPES THAT ARE PRIMARILY RESIDENTIAL WITH
VARYING DEGREES OF DENSITY. THE RIVER IN PORTIONS IS CONNECTED TO A
FLOODPLAIN, HOWEVER, MUCH OF THE RIVER IS ALSO INCISED AND DISCONNECTED TO
A FLOODPLAIN. THIS RIVER EVENTUALLY OUTLETS TO THE MAIN BRANCH OF THE
CLINTON RIVER, WHICH IN TURN OUTLETS TO LAKE ST. CLAIR IN HARRISON TOWNSHIP,
MACOMB COUNTY, MICHIGAN.

DOWNSTREAM REACHES 1-16: THE DOWNSTREAM REACHES OF THE PILOT STUDY
AREA CONSIST OF A WIDE, SHALLOW STREAMTYPE THAT IS PRIMARILY DISCONNECTED
FROM THE FLOODPLAIN. THIS RIVER TYPE IS CLASSIFIED AS AN "F" STREAM IN THE
ROSGEN CLASSIFICATION SYSTEM. ALTHOUGH THIS PORTION OF THE RIVER IS FAIRLY
STABLE, THERE IS AGGRADATION OF SEDIMENT AS WELL AS NUMEROUS LOG JAMS
AND PORTIONS OF SPOTTY (BUT SEVERE) EROSION.

MIDDLE REACHES 17-19: THE MIDDLE REACHES OF THE PILOT STUDY AREA CONSIST
OF A NARROW AND DEEP RIVER TYPE THAT IS DISCONNECTED FROM AN ESTABLISHED
FLOODPLAIN (ROSGEN "G" STREAM TYPE). THE CROSS SECTIONAL AREA OF THE RIVER
IS LARGER THAN THE REGIONAL CURVE WOULD PREDICT AND ALTHOUGH THERE IS
NOT SEVERE EROSION, THIS IS PRIMARLY DUE TO THE DENSE VEGETATION
THROUGHOUT THIS SECTION OF RIVER.

UPSTREAM REACHES 20-30: THE UPSTREAM REACHES CONSIST OF A MEANDERING
DEEP RIVER OF MEDIUM WIDTH THAT IS PRIMARY CONNECTED TO A FLOODPLAIN. THIS
RIVER TYPE IS AN "E" STREAM IN ROSGEN'S CLASSIFICATION, HOWEVER, THESE
REACHES HAVE WIDER CROSS SECTIONS THAN A TYPICAL "E" STREAM. ALTHOUGH "E"
STREAMS ARE NATURALLY FORMED AND EXPECTED INTHE MIDDLE CLINTON'S VALLEY
TYPE, THERE IS ALTERNATING EROSION AND DEPOSITION SECTIONS THROUGHOUT
THESE STREAM REACHES, WHICH IS A SIGN OF INSTABILITY.

FIGURE 5.8

PILOT STUDY AREA MORPHOLOGICAL CHARACTERISTICS

Source: ECT, 2005
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Detroit, Michigan 48226
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APPENDIX B

Hydrologic Analysis of USGS Gages within the Clinton River Watershed

Clinton River Geomorphology Project: Final Report
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USGS Station Number 04164300
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Mean Daily Flows for 04160800
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Mean Daily Flows for 04160900
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Mean Daily Flows for 04161100
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Mean Daily Flows for 04161500
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Mean Daily Flows for 04161540
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Mean Daily Flows for 04161580
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Mean Daily Flows for 04161800
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Mean Daily Flows for 04162900
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Mean Daily Flows for 04163400

260 cfs
25 events/37 years

—= 8861/L/1

- 8861L/L/.

- L861L/L/L
L861L/L/1

—————= 986l/l/.

B ———: 7]

- G861L/L/L

G861L/L/L
- ¥86L/1/L

- ¥86L/L/1L

- €86L/1/L
- €86L/L/1
- ¢86L/LIL
- ¢861L/L/1L

- L86L/L/L

1861L/L/L
0861L/1/L
0861L/L/1

- 646L/1/L

- 646L/L/1
8L6L/LIL

- 816L/L/1L
- LL6L/L/L
- LL6L/L/L

- 9261L/11L

—— 9/61/L/1

- GL6L/L/L

T+ GL6L/LIL
- V.6L/L/L

v.61/L/1

— €.L6L/1/L

— m €L6LILIL

CcL6L/LIL
- CL6L/L/L
- LLBL/LIL
- LLGL/L/L
- 046L/L/L
- 046L/L/L

6961L/1/1L

6961L/L/1

8961L/L/IL

- 8961L/L/1

- L96L/L/L
- L96L/LIL
- 9961L/L/L
9961L/LIL

750 -

650

550 -

450

(s30) mol4

350

250 -

150

Go6L/L/L

50

Date



Cummulative Volume (million cu. ft)

800000 -

700000 -

600000 -

500000 -

Cummulative Volume for 04164000

y = 37.498x - 718193
R?=0.9995

400000

300000

200000

y = 26.597x - 449689
R%=0.9914

100000

0
7/17/1946

3/25/1960

12/2/1973
Date

8/11/1987

4/19/2001



Mean Daily Flows for 04164000
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Mean Daily Flows for 04164100
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Mean Daily Flows for 04164300

246 cfs
29 events/44 years

L00Z/L/0L

— 000¢/L/0L

6661/1/01

- 8661/1/01

L661/1/01

f 966L/1L/01

G661/1/01

- ¥661/1/01
€661/1/01

- ¢661/1/01

L661/L/0L

066L/1L/01
6861/1/01

- 8861/1/01

L861L/L/0L

9861L/1L/101

————— G861/L/01

ﬁ ¥86L/1/101

- €861/1/01

- ¢861L/1/01

= 186L/L/0L

- 0861/1/01

6.61L/L/01

- 8.61/1/01

L.6L/L/0L
- 9261/1/01

— G/6L/1/01

f v/.61/1/01

- €461/1/01

- CL6L/1L/01

- LL61/1/01
- 0461/1/01

- 6961/1/01

- 8961/1/01

- L961/1/01

- 9961/1/01
- G961/1/01
- ¥961/1/01
- €961/1/01
- ¢961/1/01

- 1L961/1/01
- 0961/1/01

- 6G61/1/01

550 -

500 -

450 -

400

350

o
o
™

(s30) mol4

250
200
150 -

8G61L/L/0L

50

Date



Cummulative Volume (million cu. ft)

250000 -

200000 -

150000 -

100000

Cummulative Volume for 04164500

R%=0.9926

y =11.072x - 195874

50000

0

7/17/1946

1/7/1952  6/29/1957 12/20

/1962 6/11

/1968

12/2/1973 5/25/1979 11/14/1984 5/7/1990
Date

10/28/1995 4/19/2001



Mean Daily Flows for 04164500
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APPENDIX C

USGS Land Cover Class Definitions (NLCD) for the Clinton River Subwatersheds

Clinton River Geomorphology Project: Final Report



Figure C-1: Subwatershed Area USGS Landuse ™ T~

of Gage 4160800
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Figure C-2: USGS Landuse of Subwatershed
(Gage 4160900)

LEGEND

— River
= Major Road
(=2)Subwatershed Boundary

USGS LANDUSE

I Open Water

[CJ Low Intensity Residential

[ High Intensity Residential

[ Commercial/Industrial/Transportation
[ Quarries/Strip Mines/Gravel Pits
M Transitional

[ Deciduous Forest

M Evergreen Forest

[C] Mixed Forest

[ Pasture/Hay

[ Row Crops

[ Urban/Recreational

[J Woody Wetlands

[ Emergent Herbaceous Wetlands

Pie Chart Legend
B Open Water

[ Low Intensity Residential
[] High Intensity Residential

I Commercial/Industrial/Transportation
I Deciduos Forest

Source: Basemap files obtained from the

[ Pasture/Hay Michigan Geographical Framework Website,
M Row Crops File for USGS stations obtained from MDEQ
E wg:;;wzziﬁssnal Software: ArcGIS 8.3

[J All Others State Plane NAD 83 Michigan South

4.78% 11.45% March 2004
0.45% | o 0 05 1 2 Miles
A Y Y A T N N N B |
0 1 2 4 Kilometers

15.17% Wit
14.83%

—1.65%

\3.89% 1
9.99%

Pontiac

28.30%

USGS Landuse Distribution
in Subwatershed 4160900

Environmental Consulting & Technology, Inc.




Figure C-3: USGS Landuse of Subwatershed
(Gage 4161000)
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Figure C-4: USGS Landuse of Subwatershed ,

(Gage 4161100) A
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Figure C-5: USGS Landuse of Subwatershed
(Gage 4161500)
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Figure C-6: USGS Landuse of Subwatershed /,_§
(Gage 4161540)
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Figure C-7: USGS Landuse of Subwatershed
(Gage 4161580)
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Figure C-8: USGS Landuse of Subwatershed
(Gage 4161800)
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A Figure C-9: USGS Landuse of Subwatershed
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Figure C-10: USGS Landuse of Subwatershed
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Figure C-11: USGS Landuse of Subwatershed
(Gage 4164000)
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Figure C-12: USGS Landuse of Subwatershed
(Gage 4164100)
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Figure C-13: USGS Landuse of Subwatershed
(Gage 4164300)
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Figure C-14: USGS Landuse of Subwatershed
(Gage 4164500)
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¢| Figure C-16: USGS Landuse of Subwatershed
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